c. Amendments to Claims 

1 . (Previously Re-presented) An optical system for monitoring or imaging a 
sample, comprising: 

a probe having an optical fiber and a GRIN fiber-size lens fused to one end of the 

5 fiber; 

an optical splitter or circulator to receive light from a source and to direct a 
portion of the received light to the fiber; and 

an optical detector coupled to receive a portion of light collected from the sample 
by the GRIN fiber-size lens and to determine a characteristic of the sample from the 
10 received light; and 

wherein the GRIN fiber-size lens has a rayleigh range that is greater than 200 
microns. 

2. (Original) The system of claim 1, wherein the GRIN fiber-size lens has a focal 
15 length of greater than 1 mm. 

3. (Cancelled) 

4. (Previously Amended) The system of claim 1 , wherein the GRIN fiber-size lens 
20 has a rayleigh range of at least 500 microns. 

5. (Currently amended) TheAw optical system of claim 1 jW-moffliemre-er 
im a gin g - a s a mpl e, -cofBjwsiti^-: 

a probe having-an optkal fiber and a GR IN fiber-size lens fused to-awe-emi oMio 

25 fibert 

an-efi ti c al s plitter o r cir c u later-4e-^e€eive-14 gh t from a ■■ s fmree-iffld-to-dtfeet-a 
portion of the r eeeiveij4igh4r4e-^-htf4ibe^ntl 

an o pti c al detector cratpled-te-reee^^a-pertk^ 
by the GRIN - fiber - siz e l en s anc Uo-dete^Hmne-^- eha 
30 rec e ived light; a nd 

wherein the GRIN fiber-size lens does not have an integral outer optical cladding 



4 



layer. 



6. (Original) The system of claim 1, wherein a free end-face of the GRIN fiber- 
size lens is convexly rounded. 

5 

7. (Previously amended) The system of claim 1, wherein the monitoring system 
comprises an optical interferometer having measurement and reference arms, both arms 
being optically coupled to receive light from the splitter or circulator, the measurement 
arm including the probe. 

10 

8. (Original) The system of claim 7, further comprising: 

an optical source coupled to transmit light to the measurement and reference arms 
and capable of producing light with a coherence length of less than 1 centimeter. 

15 9. (Original) The system of claim 8, wherein one of the reference arm and the 

measurement arm has a variable optical path length. 

10. (Previously Amended) A process for optically monitoring or imaging a 
sample, comprising: 

20 directing light into an optical fiber; 

directing light from the fiber into a portion of the sample with a GRIN fiber-size 
lens that has a rayleigh range that is greater than 200 microns; 

receiving light in the GRIN fiber-size lens in response to the received light being 
scattering or emitted by a region of the sample; and 
25 transmitting the received light to a detector. 

1 1 . (Original) The process of claim 10, further comprising: 

determining one of a density, a depth, and a velocity of the portion of the sample 
based on the received light. 

30 

12. (Original) The process of claim 1 1, further comprising: 



5 



producing an image of the sample with data determined by the detector. 

13. (Previously added) The process of claim 11, wherein the GRIN fiber-size lens 
has a focal length of greater than 1 mm. 

14. (Currently amended) An optical system for monitoring or imaging a sample, 
comprising: 

a probe having an optical fiber and a GRIN fiber-size lens fused to one end of the 
fiber , the end having an optical core and an optical cladding ; 

an optical splitter or circulator to receive light from a source and to direct a 
portion of the received light to the fiber; and 

an optical detector coupled to receive a portion of light collected from the sample 
by the GRIN fiber-size lens and to determine a characteristic of the sample from the 
received light; and 

wherein the GRIN fiber-size lens has a has a focal length of greater than 1 mm. 

15. (Previously added) The system of claim 14, wherein the GRIN fiber-size lens 
does not have an integral outer optical cladding layer. 

1 6. (Previously added) The system of claim 1 4, wherein a free end-face of the 
GRIN fiber-size lens is convexly rounded. 

17. (Previously added) The system of claim 14, wherein the monitoring system 
comprises an optical interferometer having a measurement and reference arms, both arms 
being optically coupled to receive light from the splitter or circulator, the measurement 
arm including the probe. 

18. (Previously added) The system of claim 14, wherein one of the reference arm 
and the measurement arm has a variable optical path length. 



